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In 2001, county road widening activities inadvertently exposed six(6) thermal features 
along Big Sheep Creek Road in Beaverhead county near Dell, MT. 1 was contracted to 
excavate these features before they eroded out of existence under the auspices of the 
Bureau of Land Management, Dillon Office, and the University of Montana. This thesis 
reports the findings of the excavation of those features and ties the Big Sheep Creek site 
into the chronology of southwestern Montana. 
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Chapter 1 Introduction 
Beaverhead County road crews initiated a road-widening operation along Big 
Sheep Creek Road near Dell, Montana, in 2002. These activities involved grading and 
cutting with heavy equipment to widen the road and to cut back adjacent slopes in order 
to increase motorist visibility. The road itself is the property of the county, but much of 
the land that it runs through is under the stewardship of the Bureau of Land Management 
(BLM). By cutting back the adjacent slopes, the county inadvertently exposed multiple 
thermal features, most of which were later determined to be fire hearths, on BLM land. 
These features were identified by archaeologist Mark Sant of the BLM, Dillon office. Mr. 
Sant initially identified six thermal features in the cut bank, photographed the features 
and marked their locations so salvage operations could be performed at a later date. He 
believed salvage was necessary because of the risk of loss to these (likely prehistoric) 
features due to erosion. I was contracted to "salvage" these features and report on my 
findings under the auspices of The University of Montana and the BLM. These thermal 
features have been ^ouped under the designation Big Sheep Creek site. (Figure 1) 
My thesis address the questions; what is the nature of the Big Sheep Creek Site in 
terms of temporal and cultural affiliation, site type, duration of occupation, and extent of 
damage due to county road widening activities? To address these research questions, 
focus was placed upon the analysis of cultural material recovered Aom excavated thermal 
features, cultural material recovered from the site as a whole, and a quantitative analysis 
of the Big Sheep Creek site as it relates to other prehistoric sites in the Tendoy Range. 
Some general inferences can be made concerning the landscape destroyed during 
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the construction of the road through the Big Sheep Creek site based upon the route of Big 
Sheep Creek Road. Though paralleling the stream as it winds its way through the valley, 
dissimilarity can be seen between the south side (stream side) of the road and the north 
side. The road offers a man-made boundary between two very distinct landform types. 
North of the road the landscape is characterized by large boulders, possibly the result of 
outwash during the mid-tertiary. South of the road, the landscape is generally flat, 
consisting of bedded deposits of sand and silt which are the result of later flooding 
episodes. The road itself follows the contact point between these northerly gravels and 
the southerly ones of sands/silts, which would have made a more preferable location for 
prehistoric encampments. Since the northern flank of the road is closely bounded by large 
gravels and boulders it reasons that as the road runs through the site it is identifying the 
approximate northern periphery of the site. 
The landscape to the south of the road is probably disturbed by the county's 
attempts to stabilize the road bed. It appears they have deposited debris removed from 
road construction on its southward, streamside flank. This inference concerning South 
flank disturbance is supported both by the evidence of jumbled, unnatural stratigraphy in 
that location as well as by the use of that approach during the road widening activities 
that initiated this salvage project. Therefore, it is believed that the only remaining intact 
portion of the site is adjacent to the road along its north flank in the limited areas where 
flat gravel and boulderless terrain remains. These areas range from 1 to 5 meters in width 
and are not continuous along the length of the road through the site. Some surface 
material was identified and collected north of the road in the gravels, but, due to the large 
size and density of these gravels, it is unlikely that there was any extensive use of this 
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area beyond the level of small, single-event activities such as cobble testing and 
procurement for expedient tools. 
Big Sheep Creek 
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Figure 1. Big Creek Sheep Site Map 
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Figure 2. Regional Map Showing Big Sheep Creek Site 
Geography/Geology 
The Big Sheep Creek (BSC) site is located in the physiographic region of the 
Northern Rocky Mountains (Hunt 1974), also known as the Northern Rocky Mountain 
Physiographic Province (Fennemen 1931). It is a region dominated by north-south 
trending mountain ranges with broad intervening valleys. Specifically Big Sheep Creek 
site is located on the southern slopes of the Tendoy Mountain range in southwestern 
Montana near the town of Dell. It rests at the confluence of the Hidden Pasture Creek (a 
currently intermittent drainage) and Big Sheep Creek (a perennial stream) on a slight 
alluvial terrace. The small valley in which Big Sheep Creek flows runs predominantly 
west to northeast and connects Muddy Creek to the west and the Red Rock River to the 
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east. These two water systems flow north to south and south to north, respectively, and 
frame the Tendoy Range longitudinally. The northern edge of the range is bounded by 
Horse Prairie creek. The associated valleys of these waterways are, in turn, bordered by 
the Beaverhead and Lemhi Ranges to the west and the Centennial Range to the east. The 
crest of the Beaverhead Mountains forms the Continental Divide and the Idaho/Montana 
border. 
The Tendoy Range measures approximately 30 miles north-south and 4 miles 
west-east. Its highest ridges attain heights of approximately 9,000 feet above sea level 
and 3,000 feet above the surrounding valley floors. Its summits are primarily flat to 
gently sloped with sharp slopes descending to the valley floors. 
Big Sheep Creek's headwaters are in the Beaverhead Mountains. It flows 
predominantly to the north and north-northeast until its confluence with Muddy Creek 
where it turns northeast before draining into the Red Rock River. (Figure 2) "Sheep 
Creek is an antecedent stream, and occupied its present position through the Tendoy 
Range prior to mid-Tertiary block faulting"(Krusekopf 1948). Evidence exists that Big 
Sheep Creek flowed at such an early date is afforded by the existence of believed 
alluvially deposited gravels high above the banks of the current stream bed. These gravels 
are concentrated along the stream's eastern flow between its confluences with Muddy 
Creek and the Red Rock River. Terminal moraines left by retreating glaciers in the 
Nicholia Creek basin, approximately 15 miles to the southwest of the area, could not have 
caused the accumulation of these gravels in the lower Sheep Creek Basin, as no 
glaciation occurred in the Red Rock River Valley (Krusekopf 1948). 
"The Tendoy Mountains are formed by uplifting Paleozoic and Mesozoic rocks 
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that were folded into a large homocline in pre-Laramide time"(Lipp 1948). Faulting in 
the late Eocene formed the Muddy Creek Basin and slightly later faulting in the Pliocene 
formed the Red Rock Basin. Both are grabens (Lipp 1948). 
"The rocks of the Tendoy Range consist mostly of consolidated sedimentary 
rocks. No intrusive igneous rocks are known in the area and extrusive igneous rocks 
occupy only a small area in the west central part of the môuntains"(Krusekopf 1948). 
These igneous rocks are primarily coarse breccias of a rhyolitic composition, and some 
basalt. 
Four stratigraphie formations were identified by Lipp (1948) within the Tendoy 
Mountains: the Mississippian Madison (Peale 1893) and Amsden (Darton 1904), the 
Peimsylvanian Quadrant (Peale 1893), the Permian Phosphoria (Richards and Mansfield 
1912), and the early Tertiary Red Rock conglomerate and the Muddy Basin beds. Due to 
folding and crushing of these systems, no single column exists for any of them. These 
systems consist primarily of various limestones, sandstones, shales, quartzites, and 
dolomites. Also, several of the systems, primarily the Madison and Amsden, exhibit 
silicates silicate beds and concretions. 
Environment 
Climatically, the region has warm and dry late summers while the rest of the year 
is relatively moderate in both regards. Daily temperature highs range from an average of 
80°F in July and August to 30°F in January and February (Western Region Climate 
Center 2004). Precipitation is heaviest during the late spring and early summer with each 
month averaging between 14 and 2.3 inches. Total armual precipitation is between 11 to 
14 inches (Western Region Climate Center 2004). The semi-arid conditions are reflective 
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of the pronounced rain shadow effects. Uniform conditions do not exist throughout the 
region. There is great variation in both precipitation and temperature due to elevation as 
well as season. 
Vegetation cover includes a variety of species adapted to this region. The most 
predominant is sagebrush (Artemisia sp.). The area also includes such perennial short 
grasses as Needle-and-Thread (Stipa comatd) and June Grass [Koeleria cristata). Lower 
elevation riparian areas consist primarily of willows {Salix sp.) and Western Blue Flag 
(Jsis missouriensis). Higher elevational areas exhibit a wide variety of flora including 
Bitter-Brush {Purshia tridentate). Western Wheat Grass {Argopyron smithii), Bluebunch 
Wheatgrass {Agropyron spicatum), fescue {Festuca ovina duriuscula). Basin Wildrye 
{Elymus cinereus), RabbitBrush {Chrysothamnus sp.), and Broom Snakeweed 
(Gutierrezia sp.). (Davis 1939, Kupsch 1950, Larrison 1967) 
Trees in the region include Rocky Mountain Juniper {Juniperus scopulorum), 
Whitebark Pine {Pinus albicaulis), and Douglas Fir {Pseudotsuga menziesii), which is 
predominant along north-facing limestone ridges. Several edaphic conifer forests also 
exist throughout the Tendoy Mountains. 
Distribution of flora varies longitudinally as well as by elevation. Species 
dependent upon more water flourish on the western slopes of the range where access to 
springs and seasonal drainages is greatest. 
"Despite the northerly latitudes and the high altitudes, the climates in these 
northern Rocky Mountains are surprisingly mild"(Hunt 1974). This fact, in conjunction 
with soil variability and sufficient water, provides for a relatively high level of specie 
richness. Mahr (1996) identified 487 vascular plant taxa in the Centennial Valley, an 
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environment very similar to that of the Muddy Creek Basin, though larger in scale. 
It is important to note that the surrounding valleys, in particular the Muddy Creek 
Basin, likely contained substantial quantities of Camas (Camassia sp.) and Lomatium 
(Lomatium dissectum) prior to their expiration due to historic overgrazing. Both species 
were important resources for prehistoric peoples. 
Similar to the diversity of the vegetational communities, the region exhibits wide 
variation in its animal communities as well. Mammals in the area mirror those reported 
for the Northern Great Basin Biotic Complex (Davis 1939). These include mule deer 
(Odocileus heminous), elk {Cervus Canadensis), coyote (Canis latrans), and pronghom 
antelope {Antilocapra americana). Currently, cattle are grazed in the range, but prior to 
historic occupation the area included bison (Bos bison). 
Bighorn sheep (Ovis canadensis) are also native to the region, though modem 
European diseases have killed off the native herds. Contemporary attempts by federal 
agencies to reintroduce bighorn sheep into the Tendoy Mountains have failed. 
Small mammals are also quite numerous, and include rabbit {Sylvilagus sp.) as 
well as various chipmunks and mice. Bird species include swallows, which commonly 
nest in the limestone cliffs, and grouse (Dendragapus sp.), which are common to, and 
hunted in by present day hunters, in the riparian areas. 
Area Prehistory 
The Tendoy range, and arguably southwestern Montana as a whole, lacks large-
scale archaeological excavation. Most of the work in the region has taken the form of 
cultural resource inventories resulting in site identification through surface finds. There 
are, therefore, relatively few identified, well-stratified sites. This coupled with a paucity 
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of radiocarbon dates makes "the mountainous area of southwestern and western Montana, 
northwestern Wyoming, and northern Idaho ... difficult for archaeologists to 
categorize."(Greiser 1984:35) Consequently, cultural sequences have been borrowed 
from neighboring regions, primarily from Reeves (1970) and Frison (1978). The region 
of southwestern Montana, however, reflects influences from cultural traditions other than 
the northwestern plains. These, with associated chronologies, include the Northern 
Rockies (Butler 1978); the Columbia Plateau (Leonhardy and Rice 1970); and, by 
extension, the Snake River Plain (Plew 2000), and southeastern Idaho (Lohse 1994). 
Greiser (1984) is correct in stating that archaeologists are unable to determine which of 
the proposed sequences is most appropriate and that, therefore, a sequence sensitive to, 
and accommodating those of the surrounding regions should be developed. 
Given the paucity of dated material and sites from southwestern Montana, 
Greiser(1984) presents a very general chronology for the region. Though it is in need of 
refinement due to the small number of dated sites, her chronology is general enough to 
account for temporal variability from surrounding influencing regions. Greiser employed 
a "B.C./A.D." format, which was converted for use in this thesis to a "B.P." format. This 
was done both to update her chronology to make it suitable to contemporary dialogue and 
to allow it to be compared to other chronologies in an appropriate manner. 
Greiser's(1984) chronology is divided into four main periods based primarily on 
technological innovations. These are: Early Prehistoric Period (ca.l5,000± - 7,500 BP), 
Middle Prehistoric (ca. 7,500 - 1,600 BP), Late Prehistoric Period (ca. 1,800 - 300 BP), 
and the Protohistoric Period (ca. 300-200 BP). The Middle Prehistoric is further divided 
into three sub-periods; Early Middle (ca. 7500 - 4500 BP), Middle Middle (ca. 4500 -
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3000 BP), and Late Middle (ca. 3000 - 1600 BP). 
Using Greiser's(1984) chronology is in our best interest when studying 
southwestern Montana. Such an approach avoids cultural classifications which cannot, as 
yet, be identified as suitable for the region. It also avoids geographical classifications 
which are arbitrary and do not account for variation based upon external influences from 
other surrounding, arbitrarily designated geographical regions. I agree with Poor's (1985) 
statement that "the precise definition of our chronological sequence in a way that 
separates it from cultural or geographic classifications is to our advantage". 
As previously mentioned, the lack of radiocarbon dates for sites in southwestern 
Montana, and particularly in the vicinity of the project area, has resulted in an incomplete 
sequence of prehistoric occupation for that area. Fortunately, typological assessments of 
projectile points in some sites give an indication of the span of human occupation, if not 
the continuous nature of that occupation. That is to say, the dependence upon site dating 
through projectile point typing, which can only be accomplished at sites with typable 
projectile points, shows a distribution of sites ranging over 10,000 years. Such a 
statement is by no means definitive and is only suggestive of the diachronic occupation of 
the area. To assess the record of occupation for the vicinity around the BSC site, 43 
prehistoric sites were identified in, or in close proximity to, the Tendoy Mountain range. 
Five of those 43 sites have associated diagnostic projectile points and none have dates 
derived from samples or obsidian hydration. One site, 24BE895, had charcoal 
submitted for dating in 1982, but there is no record concerning the results of that 
dating. The extreme ratio of sites with diagnostic materials to those without represents an 
interpretive bias towards sites with diagnostic artifacts. There is no indication of an 
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equivalent distribution of sites without diagnostic artifacts through time to sites with such 
artifacts. Therefore the following discussion concerning occupations of the area through 
time is intended only to represent the span of occupations and is not intended to reflect 
concentrations or duration. 
The oldest identified site in the study area is 24BE1240. The base of a lanceolate 
Hell Gap projectile point was recovered from this site. A general date for such a point is 
10,000 BP. Another site in the Tendoy Range study area, 24BE757, produced two 
Cascade point bases and a rocksheiter less than 1 kilometer from the BSC Site produced a 
complete Cascade point. Cascade points date to ca. 8,000 BP. Two Duncan points, 
referred to as Pintos in the Great Basin, were recovered from nearby 24BE892 as well as 
an Elko comer-notched point. Both point types are associated with the Mckean Complex 
and have a general date of ca. 4,000 BP. The final site with diagnostic material, in the 
Tendoy Range, is 24BE943- This site produced a point fragment tentatively identified as 
Pelican Lake as well as 6 other side-notched point Augments. Conservative dating for this 
site is ca. 3,000 BP. 
The following chapter describes how 1 collected and analyzed data from the Big 
Sheep Creek site to address my research question: what is the nature of the Big Sheep 
Creek Site in terms of temporal and cultural affiliation, site type, duration of occupation, 
and extent of damage due to county road widening activities? 
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Chapter 2 Methods 
Excavation 
The Big Sheep Creek site was first identified by BLM archaeologist Mark Sant by 
the appearance of features consisting of charcoal flecked and sooty soil concentrations 
that were exposed in the cut bank of the newly widened road. These features, tentatively 
described by Sant as hearths, were marked so that they could be relocated and salvaged. 
The salvage effort was to include mapping the site, the location and salvage of the 
thermal features, subsurface testing as time permitted, and the collection of surface 
cultural material for analysis and interpretation. 
My initial, cursory interpretation of the six thermal features identified by Sant was 
that they are hearths. Therefore, the six thermal features were labeled, west to east, as 
Hearths #1,2,3,4,5, and 6. Further inspection showed that two of these features (Hearths 
#1 and #5) had been badly eroded to such an extent that they were unable to generate any 
significant information. Hearth #5 had eroded to such an extent that its exact location 
could not be determined, and only a very small amount of charcoal-flecked soil could be 
seen. Upon further inspection, another of the features (Hearth #6) was determined to be 
the result of natural agency, probably a root bum. The remaining tiiree features were 
identified and excavated. These features have been labeled hearths #2, #3, and #4. 
Initially the site was photographed and mapped using measuring tape and a 
handheld GPS system. Since the site was large (approximately 40,000m^ including the 
site periphery and isolates), and because I was the only worker, I had to apply some 
unique approaches to site mapping. The UTM's of key points in the site and the 
surrounding area were obtained with a handheld GPS unit. Such points included, as 
examples, the hearths, as well as locations along the road, creek, and boulder field. The 
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resultant UTMs were then labeled and plotted on graph paper. Due to the inherent 
inaccuracy of using a hand-held GPS device for such a fine detail application, distance 
and angle was taken &om points along linear characteristics of the site such as the road 
and creek. This approach was repeated by "leap-frogging" along these features. The two 
approaches were "meshed" together and any area of discrepancy was returned to and 
corrected. 
Each section of cut-bank that contained a feature was cleaned using a trowel to 
establish a profile suitable for recording as well as to remove any disturbed debris from 
the features themselves. Cleaning of the exposed stratigraphie profile (face cleaning) was 
done to create a "straight" cut along the profile, but was done in such a way as to retain as 
much of the intact features as possible. Depth of trowling into the cut-bank varied 
depending upon the extent of disturbance. Five to ten centimeters is an approximate 
average. The soil removed during this "cleaning" was screened through 1/8" screen and 
cultural material was recovered, and labeled as "face cleaning" fi-om the appropriate 
heardi. The intent of such labeling was to give a loose association of material to the 
related hearth but also to identify the material possibly being from a disturbed context. 
Cleaning the exposed stratigraphie profile allowed for a more accurate assessment of the 
features' origin, either cultural or noncultural, as well as its integrity. Since none of the 
feature profiles indicated any intra-feature stratification, each hearth was removed as 
discrete feature. 
Feature fill was bagged in its entirety and transported to The University of 
Montana. Flotation was performed in The University of Montana archaeology lab. The 
hearths were separated into heavy and light fractions through flotation. Light fraction was 
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contained in nylon stocking and labeled according to its associated thermal feature. It was 
collected and preserved in hopes of an eventual ethnobotanical analysis. The heavy 
fraction was manually separated into cultural and non-cultural components. 
Additionally, carbon samples taken from each of the three hearths (Hearth#2, #3, 
and #4) were submitted to Beta Analytic Inc. for dating, using an accelerator-mass-
spectrometer (AMS). 
Each of the excavated hearths was assessed in terms of its hearthstones; i.e. 
hearthstone size, number, and degree of thermal alteration. Chatters (1987) argues that 
such an assessment may be a useful measure of duration or repetition of occupation. The 
logic is that the longer a site is occupied or reused, the smaller the hearthstones will 
become. Unfortunately, the landform on which the Big Sheep Creek site is located is 
abundant in potential hearthstones, thus negating any importation costs. The result of 
such a negation of costs would likely be the uniform mix of rock fragment sizes and not 
the decreasing mean size of the rock fragments relative to an increasing importation cost. 
Therefore, I suggest that in an area of potential hearthstone abundance, a more likely 
indicator of site duration or repetition of occupation would be a ratio of small to very 
small fragments in conjimction with intact large stones. That is, during long or repetitive 
occupations of a site, the frequent replacement of medium sized hearthstone fragments 
with locally available rocks of the appropriate hearthstone size would occur. These 
medium fragments, arbifrarily and only qualitatively defined, would be replaced because 
their size would be insufficient to ring a hearth. Smaller fragments and spalls would 
probably have not been removed, and would have been incorporated into the hearth 
matrix. 
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Additionally, the discreteness of the hearth features are evaluated using Chatters' 
(1987) four-level discreteness measure (Figure 3). Again, feature discreteness can be an 
indicator of duration or repetition of site occupation. Chatters argues that the longer a site 
is occupied, either in duration or repetition, the less discrete a feature will become. "A 
feature created as people perform one activity a single time should be discrete and easily 
discerned on the ground surface"(1987:346), or in the case of the Big Creek Sheep site in 
profile. With continued use the boundaries will become smeared. 
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Figure 3. Four-Level Discreteness graphic (Chatters 1987) 
15 
Finally, time constraints provided for the excavation of two Ixlm units at the 
BSC site, labeled Unit #1 and Unit #2. Unit #1 was placed to bisect the sooty stain 
initially identified as Hearth #1. This was done in an attempt to discover if any intact 
portions of Hearth #1 or surrounding intact cultural deposits remained. Unit #2 was 
placed 0.8m south of Hearth #3 and 0.5m west of the disturbed cut face. This unit was 
excavated in an attempt to establish if intact living surfaces remained outside of the 
hearth. 
Debitage 
Debitage is arguably the most common artifact found in archaeological sites 
(Andrefsky 2001). The increasing use of debitage analysis in the latter half of the 20**' 
century can be founded on two aspects; the realization of what archaeologists thought 
they knew about debitage and didn't, and the belief in the potential of debitage as a 
valuable interpretive tool. Magne (1989:15) says, 
[b]eing an immediate byproduct of manufacturing activity, 
debitage largely escapes curative efforts (Collins 1975, 
Magne 1985); it is also abundant, widespread and therefore 
suited to statistical manipulation (Collins 1975, Magne 
1985). Debitage retains evidence of prior manufacturing 
steps, thus its variability must in some ways be related 
directly to the formal variability of intended products of 
manufacture. 
The focus of my debitage analysis will be based on the assumption that evidence 
of manufacturing steps is apparent in the debitage and that the application of appropriate 
measurement categories can be used to reveal the intended products. 
16 
Attempts to understand the behavior that resulted in the formation of the lithic 
assemblages were considered using three approaches. I identified trends within each 
assemblage based upon the Sullivan and Rozen Typology. Second, I collapsed the SRT 
categories to the categories used by Baumler and Downum (1989) to compare my 
assemblage with their findings concerning small size debitage. And finally, I assessed 
each assemblage for indication as to its nature of production based upon Towner and 
Warburton's (1990) study of the predictive potential concerning production versus 
rejuvenation debitage. 
I assigned each piece of debitage to a category using the Sullivan and Rozen 
Typology (SRT). Thus, each piece was recorded as a non-orientable fragment, a medial-
distal fragment, a proximal flake, a split flake, or a complete flake. The significance of 
using the SRT will be discussed below. Additionally, I measured and recorded the length, 
width, and thickness of each piece. This was done in order to assign the debitage to a 
general size class, i.e. microdebitage, "meso" or small-size debitage, or standard 
debitage. Again, the significance of assigning debitage to specific size classes will be 
discussed below. 
The SRT has been useful in analyzing debitage through the use of mutually 
exclusive categories of debitage. The SRT flake completeness types, and their 
percentages within an entire assemblage, have been used to measure the effects of tool 
production versus core reduction (Sullivan and Rozen 1985; Sullivan 1987; Prentiss and 
Romanski 1989). Prentiss (1998) demonstrated that, though the SRT was reliable in its 
results, it was not valid. Its lack of validity is due to the nature of highly vitreous 
materials which produce high counts of medial/distal fragments regardless of which 
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reduction strategy is employed. Prentiss (1998) demonstrated that the SRT collapsed 
variability in debitage assemblages. To address this problem Prentiss (2001) uses the 
variable of flake goal size in his Modified Sullivan and Rozen typology (MSRT). 
Unfortunately, due to the small average size of the debitage in the Big Sheep Creek 
assemblages, application of the MSRT is inappropriate for use. All of the Big Sheep 
Creek assemblages, by average, fall well below the small size class (0.64 to 4 squared 
centimeters) developed by Prentiss. The patterns noticed in his experimental assemblages 
would not be reflected in the Big Sheep Creek assemblages. 
Therefore, I chose to use Prentiss' (1998) article, which, though it is the same data 
as the 2001 study, does not include a size class variable. Due to the small average size of 
the BSC debitage, and the apparent abundance of pressure flakes in the assemblages, 
patterns indicated in Prentiss' table 6 "Validity Analysis Flake Count Data" (1998) seem " 
most appropriate for comparison. (Table 1) 
Table 1 Prentiss' table 6 "Validity Analysis Flake Count Data" (1998) 
Validity Analysis Flake Count Data. 
HH HH HH SH HH SH HH SH HH SH 
Flake PC UPC BF BF UPC UPC PC PC FL FL 
Type 1 2 3 4 5 6 7 8 9 10 
CF 8 18 19 5 11 4 22 8 43 20 
PF 15 28 22 22 14 14 34 21 3 12 
MDF 134 94 114 114 74 93 127 106 39 38 
NF 19 14 12 5 8 9 13 15 0 1 
SF 13 10 13 7 9 21 7 14 14 4 
Total 189 164 180 153 116 141 203 164 99 75 
PR HH SH PR HH SH PR HH SH PR 
Flake FL BF BF BF UPC UPC UPC PC PC PC 
Type 11 12 13 14 15 16 17 18 19 20 
CF 10 20 6 4 10 9 9 19 17 12 
PF 23 12 11 10 14 10 36 17 18 22 
MDF 29 38 45 34 79 78 32 55 71 30 
NF 0 1 0 0 13 17 I 12 0 1 
SF 19 4 6 10 10 11 9 4 7 20 
T<^ 81 75 68 58 126 125 87 107 1 1 3  85 
CF = Complete Hake; FF = Proximal Fragment; MDF = Medial/distal; Fragment; NF « Nommentable Fragment; SF = Split 
Flake; HH = Hard Hammer; SH = Soft Hammer; PR = Pressure; PC « Prepared Core; UPC = Unprepared Core; BF = 
Biface; FL = Rake Tool. 
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Another study, by Baumler and Downum (1982), addresses the need to study 
small-sized debitage. Baumler and Downum performed a "mass analysis" pilot study of 
small-sized debitage through the experimental study of variability of small-sized debitage 
within size classes. By generating fundamentally different assemblages from six core 
reduction and sixteen tool production activities, they produced comparative assemblages 
which were then graded by size. Using the morphological categories of complete flake, 
broken flake, and shatter, Baumler and Downum were able to identify variation between 
the two activities. The experiment was followed by the archaeological application of this 
method to small-size debitage from a Paleolithic site in Austria, the Grubgraben site. 
Though never subjected to reliability or validity tests, Baumler and Downum's unrefined 
method did present a convincing case for its use as an archaeological application when 
combined with other inferential methods. Because the Big Sheep Creek assemblages 
were organized using the SRT, I was able to collapse the data to resemble Baumler and 
Downum's three categories by combining medial/distal fragments, proximal fragments, 
and split flakes into the broken flake category. 
Baumler and Downum's analytical attention was focused on debitage in the size 
range of 2-4mm. They argued that debitage smaller than 2mm was too difficult to handle 
and that it might be best to modify Fladmark's definition of microdebitage to include size 
grades up to 2mm. Fladmark (1982) had previously defined microdebitage as pieces 
smaller than 1mm in length. The data derived from converting complete flakes, broken 
flakes, and shatter into relative percentages for debitage in the 2-4mm size range for 
Baumler and Downum's assemblages is presented (Figure 4) as is the debitage from the 
BSC hearth assemblages (Figure 14). The BSC assemblages are then interpreted and 
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discussed based upon the conclusions that Baumler and Downum present based on their 
experimental assemblages. 
too 
20 
BROKEN FLAKES 
Figure 4. Baumler and Downum's experimental assemblages 
Experimental numbers 1,2,3,4,5, and 6 shown in figure 4 represent debitage 
from Baumler and Downum's experimental core reduction activities while all others 
represent experimental scraper production. Baumler and Downum's method demonstrates 
a difference in small-size debitage generation. Core reduction tends to produce fewer 
complete flakes and more shatter as well as moderate to high amounts of broken flakes. 
Tool production, on the other hand, produces proportionately less shatter moderate to 
high numbers of complete flakes and a complete range of broken flakes. Interestingly, 
these findings are similar to Prentiss' SRT and MSRT small size debitage findings. 
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To incorporate the Big Sheep Creek assemblages into Baumler and Downum's 
comparative model, debitage from the size range of 2-4mm was selected. The resulting 
numbers were extremely small; therefore another set of data was generated to incorporate 
debitage sizes of 2-6.3mm. This size range gives a more complete view of the Big Sheep 
Creek debitage assemblages while still using size grades presented by Baumler and 
Downum. The high-end size for this size class (6.3mm) was not arbitrarily chosen by 
Baumler and Downum. The 6.3mm measurement represents a % inch mesh screen; a 
common method for field screening. 
Given the proper sampling, field recovery, and analytical technique, Towner and 
Warburton (1990) suggest that curation through resharpening and rejuvenation of stone 
tools can be identified in the archaeological record. Curation, for the purpose of this and 
Towner and Warburton's study, follows Binford's (1979) definition. Curation "is defined 
as the spatial and/or temporal separation of tool manufacturing loci and tool/discard loci". 
Although they are rare in the ethnographic record, it is generally agreed that 
projectile points were highly curated items in the prehistoric stone tool kit. Towner and 
Warburton manufactured, used, and rejuvenated thirty Elko comer-notched points. The 
manufacture stage began with percussion flaked obsidian bifaces and used only pressure 
flaking. The debitage from the manufacture and rejuvenation was saved and screened 
through 1/4", 1/8", and 1/16" mesh. Because of the small size of debitage created for both 
assemblages, 98% of the production debitage passed through 1/4" screen and 99% of the 
rejuvenation passed through 1/4" screen. The debitage was then examined for 
characteristics that could be identified in the archaeological record. Towner and 
Warburton identified four flake types: platform preparation flake, pressure flake. 
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notching flake, and alternate flake. Additionally, Towner and Warburton concluded that 
comparatively, rejuvenation debitage was smaller than manufacture debitage. This aspect 
would be difficult to identify in the archaeological record as any tool manufacture using 
the same lithic type would obscure the size variation created from rejuvenation . 
Both manufacture and rejuvenation exhibited the former three flake types, but 
only rejuvenation produced alternate flakes. Created when repairs are made to right angle 
fractures, "these flakes are the result of sharp downward pressure applied first at the 
lateral (margin) edge of a break. After the first alternate flake is removed the knapper 
turns the point over and uses the previous negative flake scar as a platform for the next 
flake removal" (Towner and Warburton 1990:317). 
Debitage from all hearth assemblages were assessed based upon the Towner and 
Warburton method. In addition the debitage was viewed under magnification to ascertain 
crushing and rounding on the platform. Crushing and rounding on debitage could indicate 
damage done to the tool edge during use that was then removed during rejuvenation. The 
belief is that a high proportion of debitage with crushing and rounding would likely 
indicate tool rejuvenation as opposed to platform preparation on tool production. 
Debitage from tool production should lack extensive crushing and rounding because the 
objective piece, from which the debitage was rehloved, had not been used. The cause of 
any crushing and rounding in tool production would be the result of platform preparation 
and should be apparent on a much smaller percentage of the debitage assemblage. 
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Faunal Material and Non-Debitage Lithics 
In addition to the debitage, materials recovered from the BSC site include faunal 
material as well as flaked stone tools. Analysis of faunal material is limited to that 
recovered from hearth face cleaning and from within the hearths proper. The two 
excavated units did not produce a significant amount of faunal material, most fragments 
could not be classified to a species or element. The land surface of the area within and 
around the BSC site is abundant in faunal material, but the lack of any strict provenience, 
in cory unction with the identification of some modem cow bones, on the surface, renders 
these surface assemblages unreliable indicators of prehistoric cultural behavior. 
Faunal materials from the identified units of analysis, were assigned to element 
and species when possible. Additionally, such factors as calcination, cut-marks, gnawing, 
etc were recorded. 
Flaked stone tools were recorded using the following measurements: material, 
length, width, thickness, tool type, type of edge modification. Furthermore, tools were 
inspected for use-wear, thermal alteration, and non-use damage (i.e. trampling). 
Multivariate Quantitative Analysis 
Finally, multivariate quantitative analyses were performed on the data derived 
from the Big Sheep Creek site and 43 other sites in the Tendoy Mountain Range. Because 
such a high percentage of the BSC site was destroyed during construction, and, given that 
the remaining percentage appears to be only a portion of the camp's periphery, it is 
necessary to focus on relationships of this site to other sites in and near the Tendoy 
Mountain range in southwestern Montana. Specifically, I address the question of whether 
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these sites, based on specific variables, demonstrate a pattern regarding their locations on 
the landscape. 
Collecting data for such an analysis presents a unique set of problems. Most of the 
sites were recorded over 20 years ago. Since then, much has changed in the field of 
archaeology including what should be recorded on site forms. Without the funds or time 
to re-investigate all tiie sites, data for analysis had to be derived solely firom site forms 
and their addenda. Therefore, it became necessary to generate variables for analysis 
which were consistently provided throughout the reports, or that could be generated firom 
the reports. The following are the variables used for the analysis. (Appendix) 
Elevation is recorded as feet above sea level. When not recorded on site forms, 
data were derived by plotting the site on a topographic map. Site dimensions, when 
possible, were gathered directly fi*om the site report, either explicitly in text or fi-om the 
site map. All measurements were converted to meters. Proximity to water was recorded 
&om the site forms when possible. If information was lacking, distance was determined 
by plotting the site on a topographic map and measuring the distance to the closest water 
source. Closest water source was defined as the closest perennial or seasonal watercourse 
or spring. All measurements are in meters. "Material type count" refers to the number of 
various types of lithic materials identified within the site. As defined by the site 
recorders, materials are: obsidian, silicates (which includes any references to jaspers, 
chalcedonies, and silicates - not igneous in origin), quartzite, and basalt. Also included in 
this variable is the absence of all materials. Another variable, "lithic availability", which 
is related to material type, was also generated for each site. Lithic availability implies the 
local or non-local origin of the total lithic assemblage. Groupings are described as none. 
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non-local, local, and both. Only obsidian, of the four possible material types, is 
considered to be of non-local origin. The closest obsidian source is 80 kilometers to the 
southeast. The other materials, silicates, quartzite, and basalt, all can be obtained locally 
from within the Tendoy range. There is no evidence that those materials identified as 
being local were in fact obtained locally, just that they were available. 
The four lithic types as well as faimal material, tools, and diagnostic material are 
also recorded for each site as either present or absent, but are not used for this analysis. 
Additional problems of generating data for the analysis arose from the nature of 
the sites themselves. Defining what is in the Tendoy range, and what is not, is somewhat 
subjective. Other researchers attempting the same analyses might identify more or fewer 
sites within the range. My identification of Tendoy range sites was derived from 
descriptions within the site reports as well as the placement of sites within the 
surrounding basins and valleys. The finished product included 44 prehistoric sites 
including the BSC site. 
Although 44 sites are recorded, a 100% survey of the landscape has not been 
obtained and the area likely contains more unknown and unrecorded sites. Finally, each 
site, except for one, was recorded from its surface exposure alone. Further excavations 
could alter the known data including site dimensions, material types, and the existence of 
faunal materials, tools, and diagnostic artifacts. Unfortunately, this disproportionate 
exposure of the sites cannot be considered as random due to the non-random effects of 
nature both covering and exposing these sites. However, I believe that 44 sites is a large 
enough proportion of all the possible sites to present reasonable interpretations. 
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The final problem concerning this analysis is a time factor. Various aspects of 
prehistoric organization such as technology, mobility and land-use patterns, population 
size, and inter-regional relationships, all of which shifted through time, would likely have 
altered how the landscape was used, and thusly, the formation of the sites. As previously 
noted, only five sites, including BSC, have any temporal designations. Due to a lack of 
temporal control time must be held constant. This forces the a priori assumption that 
behavior resulting in the formation of the sites be constant over time as well. That is, the 
assumption must be made that internal and external forces responsible for the formation 
of one site at one time have to be considered the same for all other sites at all other times. 
Theoretical Discussion of Hearths 
Since much of my analysis is based upon material recovered from fire hearths, it 
is appropriate to discuss the importance of exterior hearths as they relate to material 
culture. "Ethnoarchaeological research shows that exterior hearths are the focus of most 
[camp] activities" (Simms and Heath 1990). Fisher and Strickland (1989) report that 
these activities include food preparation, tool maintenance, and socializing. 
Ethnoarchaeological studies among the Nunamiut at the Mask site suggest a similar 
concentration of activity (Binford 1978). Though applied directly to the !Kimg, the 
statement, "The hearth provides warmth in winter, is used for cooking, and serves as a 
focus for activities'̂ Yellen 1977), seems to be a general trend concerning many outdoor 
hearths studied through ethnoarchaeological research. 
If hearths are the focus of a great deal of camp activity, it reasons that they would 
be the focus of a great deal of the debris generated by those activities. With the !Kung, 
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Yelien (1977) identifies bean pods, bone fragments and melon skin concentrations around 
the hearth. Binford (1978) identifies a "drop and toss ring" of debris around the hearths 
generated by trash discarded by the Nunamiut hunters. 
Artifacts are never distributed evenly across a site. Some areas may have high 
concentrations or be "hot spots", while others are completely devoid of artifacts. Various 
researchers have linked such distributions to intrasite activities in the archaeological 
record (Flannery and Winter 1976; Whallon 1973). The same has been identified by 
ethnographic research (Binford 1978; Fisher and Strickland 1989; Yelien 1977). Validity 
for the correlation of refuse to activity area becomes suspect when the refuse is discarded 
away from that area (Schiffer 1983,1987). 
"It has been demonstrated that refuse disposal has a size sorting effect"(Metcalf 
and Heath 1990). This implies that maintained sites will be cleaned, thus, larger refuse 
will be removed and deposited into a secondary context while smaller refuse will remain 
in its primary context. 
Hearths posses unique attributes, which, given the proper circumstances, can 
provide unique insights into camp activities. By their nature as a focal point for camp 
activity, hearths are a focal point for the accumulation of debris generated by those 
activities. Cleaning a hearth is a more complex event than the removal of large debris 
from a "living floor" and its discard into a refuse pile. Materials deposited into hearths 
tend to stay there until the entire a hearth is cleaned out, if such an event ever occurs. If a 
hearth is cleaned out, it is more likely to be cleaned as a unit by scooping (Deal 1985) 
and its secondary deposition likely to be identified during archaeological excavation 
based upon its shape and its placement associated with the surrounding strata. A hearth 
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used during a short-term occupation of a site is likely not to be cleaned and will likely 
retain refuse in its primary context. If a hearth is re-used during subsequent visits to the 
site, stratification may appear. 
Hearths have traditionally been used as a source of ethnobotanical data, and 
continue to be a good source for such information. Hearth fires are both a blessing and a 
curse: they carbonize some material, thereby preserving it for study, while consuming 
other material and removing it from the archaeological record. One aspect of hearth 
analysis that is lacking, as the lack of literature indicates, is the study of hearth debitage. 
Debitage does not bum out of existence. If the archaeological record indicates the hearth 
is undisturbed, subsequent activity at the site is unlikely to have removed debitage from 
the hearth matrix, its primary context. Due to their focal point, as ethnoarchaeological 
research indicates, hearths can be useful windows into lithic modification activities. 
Hearth debitage is also likely to exist in a datable matrix which can give temporal context 
to the associated activity that produced the debitage. 
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Chapter 3 Results 
The Big Sheep Creek site interpretations are based upon my analysis of three 
hearth features, two excavation units (Ixlm), and material collected from "face cleaning" 
of the exposed thermal features. Each of these units of analysis produced varying 
amounts of data, thus providing varying degrees of interpretive contribution. Each will be 
discussed separately. 
Thermal Feature #1 appears to have been a hearth but had eroded nearly out of 
existence by the time site recording and excavations began. Its location was identified 
during initial site recormaissance, but all that remained was an ephemeral stain containing 
no cultural material. The area around Thermal Feature #1 seems to have received the 
most damage during county road widening. This is unfortunate given the abundance of 
surface lithic and faunal material recovered from this area. It is likely that this portion of 
the site would have been a preferred occupation area given its protection from the 
elements by steep hills to its west and north. This area was probably also less disturbed 
by the meanderings of the Hidden Pasture drainage to the east 
Thermal Features #2 and #3were found and identified as a hearths. They were 
renamed Hearths #2 and #3. Each was identified in the profile of the disturbed cut-bank. 
Both hearths were subjected to "face cleaning." That is, the disturbed area caused by 
heavy machinery was scraped by trowel to expose a pristine face. This was done to 
remove debris obviously disturbed by heavy equipment while maintaining as much of the 
intact hearth as possible. Material removed during "face cleaning" was screened and the 
cultural material was collected and labeled according hearth face cleaning. It is likely that 
this recovered material was associated with the occupation that produced the hearth, and 
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in most cases came directly from the hearth given the soot and charcoal coating on many 
of the pieces, but absolute provenience could not be ascertained. Therefore, "face 
cleaning" material is considered separately. Each hearth was removed as a whole, after 
being identified as a single occupation event because the lack of stratigraphie evidence 
within the hearth. 
Thermal Feature #4 initially appeared as another hearth and was recorded as 
Hearth #4. After fiirther review. Hearth #4 was identified as likely to be debris from a 
hearth/camp cleaning event. For simplicity's sake, the name Hearth#4 was retained. Its 
excavation was performed in the same manner as Hearths #2 and #3. 
Thermal Feature #5 was never precisely identified, although the markings left by 
Mr. Sant were visible in the area. It is likely that this feature was heavily damaged by tiie 
road widening, and, due to the steep incline of the bank and the sandy silty soils, it eroded 
out of existence. Some debitage and faunal material was identified in the area but could 
not be confirmed as to have been from this feature. 
Thermal Feature #6 was identified as a natural root bum and was not excavated 
beyond the point of its recognition. No cultural material was identified in the "face 
cleaning" of this feature nor was any identified in the immediate area. 
Results concerning the application of the SRT and Baumler and Downums' small-
size debitage analysis will be discussed separately by excavated hearths. 
Hearth #2 
Hearth #2 (Figures 3.1 and 3.2 ) was 32cm below the modem ground surface and 
rested in a matrix of lOYR 6/4 light yellowish brown sandy silt with 30-40% small and 
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medium gravel inclusions. Charcoal samples from the hearth indicate that it had a 
radiocarbon age of 2230+/-40 BP. The hearth had a displacement of 0.0104m^ and 
contained numerous fragments of thermally altered hearth stones. Several hearth stones, 
bearing evidence of thermal alteration, still lined the outer periphery of the hearth. The 
hearth was not stratified and appears to have been a single occupational event. During 
face cleaning of the exposed hearth, I recovered five (5) pieces of debitage, the largest 
being 1x1.2cm. All five were of obsidian and had the general morphological properties of 
pressure flakes. Since face cleaning of the hearth and adjoining stratigraphy consisted of 
removing disturbed soils from the face caused by "road widening," these pieces of 
debitage can not be given a firm context from within the hearth. Their role in the 
interpretation of this site is in the form of supporting interpretations derived from firmly 
contextualized data. 
I lOYR 5/3 Brtma compacted coarse saady silt w/ 3-5% sraaH graveb 
II lOYR 6/4 Light Yellowish Brows silty matrix w/ 60=70% small gravels 
m lOYR 6/4 LigktYeOowisli Brown ; saady silt w/ 3-5% pea graveb 
Figure 5. Hearth #2 Profile 
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Hearth #2 
Landscape Cross Section 
W-NW Face 
Im 2m 
Cut Bank 
(Disturbed) 
Hearth 
Road 
Big Sheep 
Creek 
Figure 6. Hearth #2 Landscape Cross-Section 
Hearth#2 debitage consisted of obsidian (n=15) and silicate (n=17). Sizes for the 
obsidian ranged from 1.6 x 1.6cm to 0.2x 0.1cm. The silicate ranged from 0.8x 0.6cm to 
0.2x 0.3cm. All hearth debitage was tertiary (0% cortex), except two non-orientable 
pieces of silicate. Thermal alteration could not be determined for any of the flakes though 
color variation within the silicate assemblage may be a result of that. 
Faunal material from this hearth was extremely sparse, consisting of a few small 
rodent bones. 
Results from the application of the SRT are presented in Figure 7. 
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Hearth 2 
(total debitage) 
34.38% 
25.00% 
0.09% 
21.86% 
0.09% 
NO MDF SF PF CF 
Figure 7. Hearth #2 SRT Percentages 
Using the model of Baumler and Downum produced the results presented in 
Figure 8. Obsidian debitage of both size ranges (2-4mm and 2-6.3mm) as well as silicates 
in the 2-4mm range clustered closely with the results produced by Baumler and Downum 
for tool production. Silicates of the 2-6.3mm range had more complete flakes therefore 
clustering more with Baumler and Downum's results for core reduction. 
Hearth #3 
Hearth #3 (Figures 9 and 10) was located approximately 3cm below the modem 
ground surface within a stratigraphie layer of lOYR 4/2 dark grayish browh compacted 
sandy silt. Carbon samples taken from the hearth indicate it had a radiocarbon age of 
1330+/-40 BP. The hearth had a displacement of 0.0078m^. The hearth itself contained 
little thermally altered hearthstone fragments but was partially rimmed by hearthstones. 
Face cleaning produced a non-diagnostic obsidian biface fragment, a bifacially worked 
gray quartzite endscraper fragment, several quartzite flakes, several small obsidian flakes 
and shatter, and two small silicate flakes. 
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Shatter Complete Flakes 
Broken Flakes 
1- Hearth #2 
* - Hearth #2 
* _  Hearth #3 
4- Hearth #3 
5- Hearth #4 
6- Hearth #4 
7- Hearth #2 
8" Hearth #2 
9- Hearth #3 
10- Hearth #3 
11- Hearth #3 
12- Hearth #4 
13 Hearth #4 
Obsidian 2-4mm 
Silicate 2-4mm 
Obsidian 2-4mm 
Silicate 2-4mm 
Obsidian 2-4mm 
Quartzite 2-4mm 
Obsidian 2-6.3mm 
Silicate 2-6.3mm 
Obsidian 2-6.3nini 
Quartzite 2-6.3mm 
Silicate 2-6.3mm 
Obsidian 2-6.3mm 
Quartzite 2-63mm 
Figure 8. Baumler and Downum's chart using BSC assemblages 
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Ground Surface 
Hearth Feature 
111 
0 10cm 20cm 
I lOYR 4/2 Dark Grayish Brown compacted sandy sUt 
II 50% small pea gravels in a matrix of lOYR 4/2 Dark Grayish Brown sandy silt 
III lOYR 5/4 Yellowish Brown compacted silt 
Figure 9. Hearth #3 Profile 
Hearth #3 
Landscape Cross Section 
S-SW Face 
Boulder 
Field 
Im 2m 
Distance to Creek 
Figure 10. Hearth #3 Landscape Cross-Section 
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Debitage from within the hearth consisted of obsidian (n=5), quartzite (n=3), and 
silicate (n-26). Obsidian sizes ranged from 0.7 x 0.5cm to 0.3 x 0.3 cm. Quartzite ranged 
from 0.6 X 0.5cm to 0.4 x 0.4 cm. And the silicate assemblage ranged from 1 x 0.8cm to 
0.2 X 0.2cm. All hearth debitage was tertiary (0% cortex), except for two non-orientable 
pieces of silicates. As with Hearth #2 none of the artifacts could be identified as being 
thermally altered. 
Like Hearth #2, this hearth was extremely sparse in faunal material. It consisted 
of a few small rodent bones and bone fragments. 
Results from the application of the SRT are presented in Figure 11. 
Hearth 3 
(total debitage) 
41.18% 
20.59% 
17.65% 
20.59% 
NO MDF 
0.00% 
SF PF CF 
Figure 11. Hearth #3 SRT Percentages 
Using the model of Baumler and Downum produced the results presented in 
Figure 8. Obsidian debitage of both size ranges (2-4mm and 2-6.3mm) clustered closely 
with the results produced by Baumler and Downum for tool production. Silicates were 
inconclusive in the 2-4mm range because of the equal counts of shatter and complete 
flakes. Silicates at the 2-6.3mm range only slightly shifted that groupings placement 
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doser where Baumler and Downum plotted their results for core reduction. Quartzite 
clustered closely with core reduction. 
Hearth #4 
Hearth #4 (Figures 12 and 13) had a displacement of 0.0043m^. It was located in 
a stratigraphie layer of lOYR 6/2 light brownish gray loose silt, approximately 15cm 
below the modem ground surface 
HA Hearth Feature 
HI 
0 lOcm 2@cm 
I lOYR 5/4 Yellowish Brown loose sandy sut (dbtnriïed) 
II lOYR 6/2 Light Brownish Gray loose silt 
HA 5Y 4/1 Dark Gray silt motkd w/ 5Y 6/1 Gray silt and SY 7/1 lig^t Gray silt 
III 1OYR 5/3 Brown compxKted sandy alt 
S lOYR 3/2 Very Dark Grayish Brown sooty silt smudges 
Figure 12. Hearth #4 Profile 
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Hearth #4 
Landscape Cross Section 
S Face 
Boulder 
Field Cut Bank 
(Disturbed) 
Im 2m 
Road 
Figure 13. Hearth #4 Landscape Cross-Section 
Carbon samples from the hearth indicate it had a calibrated radiocarbon age of 
1950+/-40 BP. Hearth #4 debitage was primarily qnartzite, though both obsidian and 
silicate were abundant. The hearth also contained a quartzite medial/distal fragment 
which has unifacial use wear along one straight edge lateral margin, and one reddish 
brown quartzite flake which was bifacially modified along one convex lateral margin. 
Hearth #4 contained hundreds of bones and bone fragments. Most were crushed 
beyond recognition, but a sufGcient number were complete enough to generate an MNI of 
two adult bighorn sheep and one adult pronghom antelope. Both species exhibit elements 
of both low and high General Utility Indices. Two antelope metapodial fragments show 
signs of crushing on their distal ends by canines, as well as some cut-marks. Another long 
bone fragment, which could not be assigned to specie, shows signs of gnawing. 
Furthermore, 24 long bone fragments, all within the size range of either sheep or 
antelope, display cut-marks. 
Results from the application of the SRT are presented in Figure 14. 
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Hearth 4 
(total debitage) 
37.63% 
31 18% 
17.20% 
12.90% 
NO MDF SF PF CF 
Figure 14. Hearth #4 SRT Percentages 
Using the model of Baumler and Downum produced the results presented in 
Figure 8. Obsidian clustered closely with core reduction for both size ranges. Quartzite in 
the 2-4mm was inconclusive due to its having equal counts of all three debitage types 
used in this study. At the 2-6.3imn range quartzite clustered more closely with tool 
production. 
Assessment of debitage from the three excavated hearths using the Towner and 
Warburton method 
The hearth assemblages, based upon the Towner and Warburton method, 
indicated a higher likelihood for tool production than for tool rejuvenation in all 
assemblages. No alternate flakes were identified and evidence for crushing and rounding 
was minimal. 
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Table 2 Percentages and ratios to assemblage count for crushing and rounding within each assemblage. 
Hearth #2 obsidian 6.7% (1:15) 
Hearth #2 silicate 6.3% (1:16) 
Hearth #3 obsidian 20% (1:5) 
Hearth #3 quartzite 0% (0:3) 
Hearth #3 silicate 3.8% (1:26) 
Hearth #4 obsidian 8.3% (3:36) 
Hearth #4 quartzite 0% (0:43) 
Hearth #4 silicate 7.7% (1:13) 
Feature Discreteness and Thermalfy Altered Rock 
All three of the excavated hearths had discrete borders most closely relating to 
Level 4 of Chatters' (1987) four-level discreteness measure, and only Hearth #4 showed 
any charcoal smudging outside the feature borders. The smudging was extremely limited. 
All three hearths contained varying amounts of thermally altered rock (TAR) 
predominated by quartzite and sandstone. Both of these materials are readily available in 
the immediate vicinity. Hearths #2 and #3 contained the most rock, the majority of which 
was not fragmented and remained in situ along the perimeter of the hearths as one would 
expect of rocks in an undisturbed fire ring. Both hearths contained several other rocks as 
well as spalls within their matrices. Hearth #4 contained only a few small, spalled TAR 
fragments within its matrix. 
Face Cleaning 
As previously noted, preparation for each hearth's profile drawing and subsequent 
excavation consisted of the removal of disturbed soil along the exposed cut-face. The soil 
removed during this exercise was screened and any cultural material recovered were 
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labeled as "face cleaning" in conjunction with the numbering of the appropriate 
associated hearth, i.e. "Hearth #2 Face Cleaning". The following are the results of each 
hearth's face cleaning. 
Hearth #2 Face Cleaning 
Material recovered was limited to flake stone tools and debitage. No faunal 
material was identified. Debitage consisted of 5 small pieces of black obsidian, likely the 
result of pressure flaking or soft hammer percussion thinning flaking. This is consistent 
with material recovered from within the hearth which consisted of almost 52% obsidian 
debitage. 
Hearth #3 Face Cleaning 
Face cleaning of Hearth #3 produced the largest manber of stone tools. These 
include a small, heavily battered obsidian side-notched point, possibly of the Besant type. 
This was the only complete projectile point identified in the excavated m^erial. I also 
recovered as a reddish tan, fine-grained quartzite foliate biface with iandom flaking, as 
well as, an obsidian biface fragment, and a bifaciafly worked, gray quartzite endscraper 
fragment. Debitage consisted of 4 small pieces of obsi<Uan, 2 quartzite fldees, and a small 
silicates flake. Faunal remains were limited to a single medium size mammal longbone 
fragment, possibly sheep or f^onghom. 
Hearth #4 Face Cleaning 
Hearth #4 produced an abundance of debitage œéfeunal materai. The majority 
of these show evidence of having been burned to varying degrees. Lithks included 16 
pieces of quarteite, 12 pieces of obsidian, and 9 pieces of silicate debitage. Also 
recovered was a bwn$ spall from a probable hearthstone. 
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Hearth #4 face cleaning, like its associated hearth, produced a high count of 
faunal material. All of this material is fragmentary and much of it is calcined or burned. 
Included are six rib fragments, all identified as pronghom. One of these rib fragments 
displays cut marks. Also recovered was a molar of a bighorn sheep (possibly a premolar). 
Other faunal material recovered, where element but not species could be identified, 
included eight longbone fragments, a scapula fragment, three cranium fragments, and a 
tooth. All these elements are within the size range of both bighorn sheep or pronghom. 
Excavation Units 
Unit#l 
The soil in this unit was disturbed down to 0.5m below ground surface. The sooty 
stain initially identified as Hearth#! disappeared at approximately 10cm below ground 
surface. No cultural material was recovered. 
Unit #2 
A few small pieces of debitage, both obsidian and silicates, where recovered in 
stratigraphie level I (2.5 YR 5/2 grayish brown dry sandy silt). All other cultural material 
was from stratigraphie level II (lOYR 4/3 Brown compacted sandy silt). This consisted of 
a light concentration of small pieces of obsidian (n=14) and silicates (n=6). Also 
recovered from this stratigraphie level was a small mottled reddish brown, exhausted 
silicates core. All stratigraphie levels below II were culturally sterile. 
The floor of stratigraphie level II exhibited some sooty staining (5Y 2.5/1 black) 
in the northern portion of the unit mottled within a matrix of stratigraphie level II sandy 
silt. This corresponds well elevationally with Hearth #3 and is likely soot associated with 
that feature. No faunal material was identified within the unit. 
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Multivariate Quantitative Analyses 
My goal was to identify inter-site patterns. That is to say, I wanted to determine 
what characteristics suggest similar site types and how these sites, or site types, are 
patterned on the landscape. By doing so, tentative interpretations of how sites were used, 
and thus their behaviors responsible for the creation of the sites, can be inferred. 
Site data were subjected to a principal component analysis using the SPSS 
(version 11.0) statistical package. The resultant extraction of three factors explains 64.3% 
of the variance using a varimax rotation method with a Kaiser normalization with a set 
criterion of a 1.0 eigenvalue to retain components. 
Table 3 Correlation Matrix for Material Types from Tendoy sites 
silicate quartzite obsidian basalt 
Elevation 
•ASL 
site squarà 
meters 
meters to 
water 
Correlation silicate 1 0.525 0.267 0.184 -0.135 0.151 0.167 
quarlzite 0.525 1 0.018 0.344 0.025 0.192 -0.114 
obsidian 0.267 0.018 1 0.216 0.005 0.069 -0.059 
basalt 0.184 0.344 0.216 1 0.343 -0.108 0.09 
Elevation 
•ASL 
-0.135 0.025 0.005 0.343 1 0.029 -0.311 
site square 
meters 
0.151 0.192 0.069 -0.108 0.029 1 -0.106 
meters to 
water 
0.167 -0.114 -0.059 0.09 -0.311 -0.106 1 
Sig. (1-tailed) silicate 0 0.04 0.115 0.192 0.164 0.139 
quartzite 0 0.455 0.011 0.435 0.105 0.23 
ot)sidian 0.04 0.455 0.08 0.487 0.328 0.352 
basalt 0.115 0.011 0.08 0.011 0.242 0.28 
Elevation 
•ASL 
0.192 0.435 0.487 0.011 0.427 0.02 
site square 
meters 
0.164 0.105 0.328 0.242 0.427 0.248 
meters to 
water 
0.139 0.23 0.352 0.28 0.02 0.248 
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Table 4 Eigenvalues and Percent Extracted 
Initial Eigenvalues 
Component Total % of Variance Cumulative % 
1 1.862493702 26.60705289 26.60705289 
2 1.443378365 20.61969093 47.22674382 
3 1.198262429 17.11803469 64.34477852 
4 0.981585743 14.02265347 78.36743198 
5 0.765294052 10.93277217 89.30020415 
6 0.483946449 6.913520703 96.21372485 
7 0.26503926 3.786275146 100 
The results were three factor loadings (Table 5). Factor 1 demonstrated high 
positive loadings for all lithic materials: silicates, quartzite, obsidian, and basalt. The 
silicates and quartzite loadings were particularly high. This component is likely reflecting 
patterning concerning material within the sites. This means that sites containing silicates 
are likely to contain quartzite and vice versa. To a lesser extent, as indicated by the 
slightly less high loadings of basalt and obsidian, sites containing any lithic type are 
likely to contain multiple lithic type assemblages. Such strong positive loadings for lithic 
types in these sites are to be expected as the presence of lithics is often the primary, if not 
the only, means for site identification. 
Table 5. Factor Loadings Principal Components Analysis: rotated component matrix. 
Rotation Method: Varimax with Kaiser Normalization. 
Factor Factor Factor 
Loadings Loadings Loadings 
1 2 3 
elevation 8.231 E-02 .854 -.137 
site square meters 183 3.617E-02 .780 
meters to water 120 -.683 -463 
silicates .791 -.323 .172 
quartzite 757 6.703E-02 276 
obsidian 436 4.712E-02 -5.181 E-02 
basalt 636 .375 -.507 
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Factor 2 demonstrated extremely high positive loadings for elevation and high 
negative loadings for distance to water. The higher the site the further it is from water and 
vice versa. Factor 3 demonstrated positive loadings for site size, negative loadings for 
distance to water, and negative loadings for basalt. The larger the site the closer it is to 
water and the more basalt I find. Factors 2 and 3 are addressing the placement of the sites 
on the landscape. The negative loading for basalt on factor 3 is likely the result of its 
limited distribution in the area. There is only one known outcrop of basalt in the Tendoy 
Mountains, it is of low quality, and was used only occasionally, and apparently 
expediently, in small sites near to its source. 
Additionally, replacing the four lithic variables with the "lithic availability" and 
"material types" variables produced similar results (Table 6 and Table 9 respectively). 
Factorl for both tables shows that the higher the site the closer to water and vice versa. 
Factor 2 indicates that the bigger the site the more lithics there are available. 
Table 6. Factor Loadings Principal Components Analysis: rotated component matrix. 
Rotation Method; Varimax with Kaiser Normalization. 
Factor Factor 
Loadings Loadings 
1 2 
elevation .791 -4.000E-02 
site square meters .176 .732 
meters to water -.807 -7.096E-02 
lithic availability -.144 .761 
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Table 7 Correlation Matrix using Lithic Availability from Table 6 
Elevation 'ASL site square meters meters to water lithic availibility 
Correlation Elevation ASL 
site square meters 
meters to water 
lithic availibility 
1 
0.028628328 
-0.310543364 
-0-015997191 
0.028628328 
1 
-0.105591131 
0.118647235 
-0.310543364 
-0.105591131 
1 
0.026171679 
-0.015997191 
0.118647235 
0.026171679 
1 
Sig. (1-tailed) Elevation 'ASL 
site square meters 
meters to water 
frthic avaifibiffty 
0.426822507 
0.020102247 
0.458955675 
0.426822507 
0.247569072 
0.22151839 
0.020102247 
0.247569072 
0.433042147 
0.458955675 
0.22151839 
0.433042147 
Table 8 Eigenvalues and Percent Extracted using Lithic Availability from Table 6 
Initial Eigenvalues 
Component Total % of Variance Cumulative % 
1 1.337636542 33.44091354 33.44091354 
2 1.111720613 27.79301532 61.23392885 
3 0.873829567 21.84573917 83.07966803 
4 0.676813279 16.92033197 100 
Table 9 Principal Components Analysis: rotated component matrix. 
Rotation Method: Varimax with Kaiser Normalization. 
Factor Factor 
Loadings Loadings 
1 2 
elevation .785 .105 
site square meters .105 .680 
meters to water -.827 2.187E-02 
material types -3.490E-02 .798 
Table 10 Correlation Matrix derived from Table 9 
Elevation 'ASL site square meters meters to water material types 
Correlation Elevation 'ASL 
site square meters 
meters to water 
material types 
1 
0.028628328 
-0.310543364 
0.104812938 
0.028628328 
1 
-0.105591131 
0.108090749 
-0.310543364 
-0.105591131 
1 
0.022243464 
0.104812938 
0.108090749 
0.022243464 
1 
Sig. (1-tailed) Elevation 'ASL 
site square meters 
meters to water 
material types 
0.426822507 
0.020102247 
0.249169994 
0.426822507 
0.247569072 
0.242462829 
0.020102247 
0.247569072 
0.443020129 
0.249169994 
0.242462829 
0.443020129 
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Table 11 Eigenvalues Md Percent Extracted derived from Table 9 
Initial Eigenvalues 
Component Totgl % of Variance Cumulative % 
1 1.358865548 33.97163871 33.97163871 
2 1.06429519 26.60737974 60.57901845 
3 , 0.931055367 23.27638418 83.85540263 
4 0.645783895 16.14459737 100 
Using factor scores generated from the factor loadings in Table 5, a hierarchical 
cluster analysis was performed. The dendrogram used average linkage, between groups 
(Figure 15). Based on the results a pattern begins to emerge. The individual cases are 
labeled by site trinomial designations. 
I identified eight clustered groups. These eight clusters were interpreted through 
examination of the attributes shared by members of each cluster and the analyses offered 
here are intended primarily as testable hypotheses regarding the nature of these sites. In 
the conclusions below, designation of logistical versus residential should be read as 
informed conjecture as to the placement of those sites along the logistical-residential 
continuum. I identify smaller sites and sites at a greater distance from water sources as 
tending towards the logistical end of the spectrum, while I consider the inverse to be 
more likely residential. I believe site size to be a more significant contributing factor to 
the aforementioned designations. 
The first group with six cases identified the five rock art sites. The sixth site 
likely "confiised" SPSS, as it is not a rock art site but contains only one lithic type: the 
non-local obsidian. It is also similar to the other five sites in regards to size, elevation, 
and distance to water. 
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The second group consists of only two sites. Both are small to medium size sites 
of moderately high elevations. They are separated from the other sites in that they are the 
only sites which contain both obsidian and basalt as their only identified lithics. 
The third group is the largest, containing seventeen cases. These sites are all small 
to medium-sized, of moderate elevation, and close to water. They all contain silicates 
assemblages but many include quartzite and obsidian as well. Due to their large number 
and similarity in all variables, I would assign these as possible logistical camps, though it 
is unclear where camps in this group would place on the logistical-residential continuum. 
Te fourth group contains three cases. These are all large sites with high elevations. They 
are also close to water and contain an abundance of lithic materials. These aspects lead 
me to believe that they could be seasonal residential camps. 
The fifth group is similar to the fourth, but of slightly lower elevations and 
smaller size. It contains seven cases. My interpretations are the same for this group. The 
extreme similarity within this group when compared to group four is the only aspect that 
makes me refrain from merging the two groups. 
Groups six consists of three cases which are very small sites at very high 
elevations. They are also moderately far from the nearest water source. These are likely 
logistical hunting camps. 
Group seven, containing three cases, is similar to group six, except for the 
inversion in elevation. Where six was very high, seven is very low. Additionally, these 
three sites are tiie fruthest from water sources. These are likely hunting camps as well, 
but may reflect seasonality or the pursuit of different game. 
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Group eight consists of two cases. Both are extremely large in size. They may 
reflect large residential camps, but are more likely the result of poor site delineation and 
may actually represent several camps in close proximity. 
After identifying the eight groups from hierarchical clustering, I recoded my data 
to include another variable, site cluster. The site cluster variable is a range from one 
through eight and each case was coded according to its group identified during 
hierarchical clustering. I then performed discriminant fimction analysis using the 
variables used for factor analysis and identified site cluster as the grouping variable. 
Discriminant analysis correctly identified 93.2% of the originally grouped cases, only 
misclassifying 3 cases. 
One of the principal qualifications for an area to be an archaeological site is 
evidence of human occupation. For prehistoric sites, this is often demonstrated by the 
occurrence of lithic tools and debitage. Of the 44 Tendoy sites, 5(11.4%) did not have 
any lithic materials. The remaining 34 sites have lithic materials of varying types and 
combinations of types. 
My next analysis was to determine possible patterns concerning the distribution of 
these lithics. To do this, I first ran Pearson Chi-Square tests for independence between 
silicates and the other lithic assemblages. Of the four lithic types, silicates are the most 
prevalent, appearing in 34 of the 44 sites. Also, silicates assemblages appear in 7 of the 8 
groups identified in the hierarchical clustering. This is not surprising, given the nature of 
this material (its workability and maintainability). The ubiquitous nature of silicates 
materials in this area is not surprising because of ease of accessibility to local sources. 
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 ̂ Mean Std. Deviation Valid N (listwise) 
Site group Unweighted Weighted 
1 Elevation 'ASL 6866.666667 373.452362 6 6 
site square meters 308.1666667 635.2219822 6 6 
meters to water 58.16666667 86.1868126 6 6 
cryptocrystaline 1 0 6 6 
quartzrte 1 0 6 6 
obsidian 1.166666667 0.40824829 6 6 
basalt 1 0 6 6 
2 Elevation 'ASL 7570 1060.660172 2 2 
site square meters 2132.5 2959.241879 2 2 
meters to water 9 1.414213562 2 2 
cryptocrystaline 1 0 2 2 
quartzite 1 0 2 2 
obsidian 2 0 2 2 
boscrft 2 0 2 2 
3 Elevation ASL 6706.111111 348.3767212 18 18 
site square meters 4529.055556 6811.964168 18 18 
meters to water 36.94444444 57.64543982 18 18 
cryptocrystaline 1.888888889 0.323380833 18 18 
quartzite 1.722222222 0.460888599 18 18 
obsidian 1-5 0.514495755 18 18 
basalt 1 0 18 18 
4 Elevation 'ASL 7626.666667 161.6580754 3 3 
site square meters 27527.33333 18721.3846 3 3 
meters to water 3.333333333 5.773502692 3 3 
cryptocrystaline 2 0 3 3 
quartzite 2 0 3 3 
obsidian 1.333333333 0.577350269 3 3 
bas^t 2 0 3 3 
5 Elevation ASL 6840 259.2296279 7 7 
site square meters 11000 3818.813079 7 7 
meters to water 57.14285714 151.1857892 7 7 
cryptocrystaline 2 0 7 7 
quartzite 2 0 7 7 
obsidian 1.857142857 0.377964473 7 7 
basalt 2 0 7 7 
6 Elevation ASL 7435 1541.452237 3 3 
site square meters 3550 1361.065759 3 3 
meters to water 590 647.2086217 3 3 
cryptocrystaline 2 0 3 3 
quartzite 2 0 3 3 
obsidian 1.666666667 0.577350269 3 3 
basalt 2 0 3 3 
7 Elevation ASL 5610 2898797658 3 3 
site square meters 1333.333333 1021.436896 3 3 
meters to water 1696.666667 319.6253015 3 3 
cryptocrystalme 2 0 3 3 
quartzite 1.333333333 0.577350269 3 3 
obsidian 1.666666667 0.577350269 3 3 
basalt 1.333333333 0.577350269 3 3 
8 Elevation 'ASL 6800 169.7056275 2 2 
site square meters 350000 141421.3562 2 2 
meters to water 0 0 2 2 
cryptocrystaline 2 0 2 2 
quartzite 2 0 2 2 
obsidian 1.5 0.707106781 2 2 
basalt 1 0 2 2 
Total Elevation ASL 6830.568182 649.4346521 44 44 
site square meters 21860.65909 76113.3Q221 44 44 
meters to water 188.6818182 468.9111471 44 44 
cryptocrystaline 1.772727273 0.423915106 44 44 
quartzite 1.659090909 0.479494977 44 44 
obsidian 1.545454545 0.503686201 44 44 
basalt 1.363636364 0.4866071 44 44 
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Table 13 Discriminant analysis using site groups as thç grouping variable: Group Statistics. 
Predicted 
Group Total 
Membership 
site group 1 2 3 4 5 6 7 8 1 1 
Original Count 1 6 0 0 0 0 0 0 0 6 
2 0 2 0 0 0 0 0 0 2 
3 2 0 16 0 0 0 0 0 18 
4 0 0 0 3 0 0 0 0 3 
5 0 0 0 0 7 0 0 0 7 
6 0 0 0 0 1 2 0 0 3 
7 0 0 0 0 0 0 3 0 3 
8 0 0 0 0 0 0 0 2 2 
% 1 100 0 0 0 0 0 0 0 100 
2 0 100 0 0 0 0 0 0 100 
3 11.1 0 88.9 0 0 0 0 0 100 
4 0 0 0 100 0 0 0 0 100 
5 0 0 0 0 100 0 0 0 100 
6 0 0 0 0 33.3 66.7 0 0 100 
7 0 0 0 0 0 0 100 0 100 
8 0 0 0 0 0 0 0 100 100 
The following are the results of the Chi-Square tests comparing silicates against 
the other materials. With quartzite the Chi-Square showed an association at the 100% 
level, with obsidian at the 92.4% level, and basalt at the 77.9% level. 1 therefore reject the 
null hypothesis of independence for both quartzite and obsidian. The Chi-Square 
indicates that these variables are not independent. I retain the null hypothesis for the 
basalt. Silicates and basalt appear to be independent from one another concerning their 
appearance in the Tendoy range sites. To test the strength of associations for the quartzite 
and obsidian I used the Phi coefficient. For Quartzite I got a value of .525, which 
suggests a large-sized relationship. For obsidian I generated a value of .267, a small to 
medium-sized relationship. 
These findings are consistent with the high loadings in Factor 1 of my principle 
component analysis (Table 5). As silicates appear in a site, the likelihood of quartzite and 
obsidian appearing increases. 
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Figure 15. Dendrogram derived from Factors Scores from Table 3 
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Chapter 4 
CoBclusiens and Discussion 
This chapter covers specific conclusions derived from the analyses of the Big 
Sheep Creek site and a discussion concerning the implications of those conclusions. 
Conclusions 
Debitage analyses using-SRT and Baumler and Downum 
Hearth #2 When using the SRT on Hearth #2, proportions for both assemblages 
may be suggesting prepared core reduction with some form of tool edgework. In Hearth 
#2, due to the uniform small size of both the silicate and obsidian debitage within the 
hearth, it is likely that both materials experienced some culling. 
Application of the Baumler and Downum method produced the following 
conclusions. The obsidian assemblage tends to suggest tool production. Increasing the 
size grade for that assemblage increased that tendency. The silicate assemblage in the 2-
4mm size firmly suggested tool production. With the inclusion of the larger silicate 
debitage, the tendency shifted toward core reduction. This is likely due to the inclusion of 
larger pieces of shatter. This might be the result of multiple activities using the same 
material. 
Hearth#3 When using the SRT on Hearth #3, the silicate assemblage appears to 
be the result of some form of core reduction. The limited amount of obsidian debitage in 
the hearth precludes any substantial in^rpretation. 
Application of the Baumler and Downum method produced the following 
conclusions. The obsidian assemblage is fipnly entrenched in the "tool production" side 
of the chart. By increasing the size grade tiie likelihood of the assemblage being the result 
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of tool production increased. The silicate in this hearth for the size grade 2-4mm was 
inconclusive. The addition of larger debitage tends toward "core reduction," but only 
slightly. 
The quartzite in the hearth was not of a size which would fit into a 2-4mm size 
grade and was only used for the 2-6.3 size grade. This chart suggests that this quartzite is 
possibly the result of "core reduction," but the limited sample size creates the argument 
for inconclusive results. 
Hearth#4 When using the SRT on Hearth #4, the low percentage of non-
orientable fragments in the silicate assemblage suggests some form of tool production or 
tool edgework. Conversely, the obsidian assemblage has a high non-orientable fragment 
percentage. This likely indicates a core reduction activity. The quartzite assemblage is 
perhaps the most difficult to interpret. Little has been done to incorporate the flake 
mechanics of quartzite into the MSRT. Tentatively, I suggest the quartzite assemblage 
represents a core reduction strategy. 
Application of the Baumler and Downum method produced the following 
conclusions. The obsidian assemblage for both size grades suggests "core reduction." A 
similar pattern was possibly suggested by the SRT analysis. This suggestion is troubling 
due to the lack of larger debitage in the assemblage. Perhaps the obsidian in the hearth 
experienced culling, or there is some variable not apparent in these analytical approaches. 
The quartzite assemblage strongly suggests "tool production" at the 2-4mm size 
grade. With the 2-6.3mm size grade the suggestion becomes slightly weaker but still 
within the range of "tool production" being a likely interpretation. 
The silicate assemblage from this hearth was of a slightly larger size and did not 
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fit into the 2-4mm size grade and would only partially fit into the 2-6.3 size grade. The 
results of this were not determined or plotted due to the anticipation of skewed results. 
Debitage analyses using Towner and Warburton 
Given the results of the Towner and Warburton method, in conjunction with low 
percentages of proximal crushing and rounding, I tentatively suggest that none of the 
hearth assemblages were produced by tool rejuvenation. An additional possibility is that 
tool rejuvenation at the hearth areas was limited in duration and intensity as to be 
unnoticeable in the assemblages. Though the debitage is generally small in size a 
conclusion of tool production would be premature. 
Hearth Face Cleanings 
Given the imprecise provenience of cultural material recovered fi-om each of the 
hearth face cleanings, the resultant data is of limited interpretive value. The debitage, 
therefore, has not been analyzed using the three methods applied to the hearth 
assemblages. Nor has there been any concerted attempt to identify the faunal material 
beyond the most general level of specie and element when such an identification was 
easily accomplished due to the completeness of a bone or bone fi*agment. However, it 
must be noted that cursory examinations of hearth cleaning materials do correspond with 
interpretations of their associated hearths. 
In addition, the identification of a possible Besant projectile point in Hearth #3 
face cleaning is in agreement with the date for Hearth #3. Besant projectile points 
appear in the archaeological record in the Late Middle Period around 1900 BP (Wettaufer 
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1955) and last well into the Late Prehistoric Period, possibly representing the last people 
to use an atlatl technology. Besant projectile points are believed to have originated out of 
Saskatchewan and were first identified by Wettlaufer (1955) at the Mortlach site. Since 
their first identification, Besant points have been recovered throughout the Northern 
Plains and into regions of the Rocky Mountains. Additionally, Besant camps have been 
identified along tributaries of the Missouri River (Davis and Stallcop 1966, Wood and 
Johnson 1973) and a bison kill site, the Antonsen site, in the Gallatin River drainage, 
produced Besant projectile points (Davis and Zeir 1978). 
Excavation units 
The paucity of material recovered fi"om Unit#2 in comparison with its associated 
hearth (Hearth #3) suggests one of two interpretations: 1) The area around the hearth is 
part of what I refer to as the site periphery, that is, the least densely used portion of the 
site around its edge. The repetitive use of the site indicated by dates, in conjunction 
with the portions protected setting indicated by substantial boulders protecting it from the 
meanderings of Hidden Pasture creek to the west and the intact nature of Hearth#3, 
would have suggested a greater artifact count if this area had been the focal point of the 
site activities. 2) The site was used for a greater duration than the discrete boundaries of 
the hearths indicate resulting in the need for site cleaning by its occupants. 
Discussion 
Debitage from all three hearth assemblages were, on avaage, very small in size, 
but the majority of debitage in any lithic reduction is small (Henry et al. 1976; Kalin 
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1981; Patterson 1982,1990; Stable and Dunnl982). The lack of any large size debitage in 
any of the hearths may be the result of culling these larger pieces for fiirther modification 
as tools. The recovery of several modified quartzite flakes in face cleanings may be 
indicative of this. It is also possible that primary reduction was performed elsewhere, 
either at or near the lithic procurement area or elsewhere on the BSC site now gone due 
to road construction. The result of either interpretation is supported by the evidence 
recovered from the hearths. It is my opinion that given the variability of human behavior 
both activities produced the BSC hearth assemblages at unknown ratios. 
Finally, Hearth #4 raises additional concerns. It may not actually be a hearth at 
all, but rather discard fi-om a hearth cleaning. This hypothesis is based upon three aspects 
of the hearth: its shape, its position in the surrounding stratigraphy, and its contents. 
Hearth #4 is less "bowl" shaped than the other hearths. This could be a result of 
disturbance caused by the intermittent draining of the Hidden Pasture Drainage, but that 
seems unlikely since it is at a higher elevation and is protected on its north side by large 
boulders. This feature is less discrete than the others, though given Chatters' four-level 
categories, it is still a level 4 discrete feature. Charcoal smudges and grayish silty 
inclusions appear in the stratigraphy outside the feature boundary. 
Its contents may be the greatest tip-off. The lack of any thermally altered rock, 
aside from the few small spalls within its matrix, is problematic. The area around the site 
has an abundance of various sized rocks appropriate for hearth activities, whether for 
boiling, ambient heat, or the incorporation into a fire ring. There would be no need to 
scavenge rocks from an abandoned hearth. Finally, the carnivore-crushed metapodials 
with cut marks within Hearth #4's matrix indicate something different about this hearth. 
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It seems likely that after the butchering of the pronghom, which resulted in the cut-marks, 
certain parts of the animal were fed to the group's dogs or they scavenged the discarded 
bones from the camp floor or refiise pile. I have never heard of a dog putting away its 
chew-toy, so the appearance of these bones within this feature is interesting. I propose the 
parsimonious interpretation that during the cleaning of a hearth, and possibly the 
surrounding camp floor, the abandoned bones were collected and deposited out of the 
way on the sites periphery in a specific discard area. 
Aside from the specific behaviors associated with each thermal feature, due to the 
three different dates from three different features, the question of how this landscape 
was being used needs to be addressed. The logical and obvious indications point to a 
landscape which was repeatedly used during the Late Middle Prehistoric, and likely over 
a longer time, as a logistical hunting camp and lithic workshop. This evidence is derived 
from the morphology of the hearths, aside from Hearth #4. That is, their discrete 
boundaries, their lack of stratification, and the size and condition of the TAR or 
hearthstones within each hearth. The wide range of GUIs for the faunal assemblages also 
indicates a logistic hunting camp. These are likely the result of butchering activities 
within the site suggesting game was hunted nearby. Also, the tentative indications 
derived from the debitage morphologies and the types of tools found both in features and 
during face cleaning suggest use as a logistical hunting camp. But, as previously noted, 
Hearth #4 presents a problem. Hearth cleaning suggests a longer-term occupation. It is 
my interpretation that the Big Sheep Creek Site is neither one nor the other, but both. It is 
reasonable that different people, at different times, used the area for different reasons. 
The excavations outside of the Hearth #3, specifically Unit #2, indicate limited use of the 
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area around that hearth suggesting a short-term occupation, while the contents and 
morphology of Hearth #4 suggest use of the site of a duration long enough to require 
some site maintenance and cleaning. 
Unfortunately, beyond these simple interpretations, the answers I seek were 
probably in the approximate 80% of the site now destroyed and being used to stabilize 
the road above and alongside the river bank. 
I have shown that limited site data drawn from both its contents and its placement 
on a landscape can be used to derive very tentative conclusions concerning that site's 
placement within an area pattern. Interestingly, principal component analysis loaded 
heavily on the lithic materials within a site, more so than from other aspects regarding 
location such as elevation and distance from water. Unfortunately, the behavior resulting 
in the lithic types and their combinations is not completely understood. This limited the 
interpretation of the site type clusters. They were based primarily upon such standard 
practices as site size and elevation. The benefit of such an approach is that it allows such 
interpretations to be both qualitatively and quantitatively relevant. 
The Big Sheep Creek site clustered most closely with sites that appear to be 
infrequently used logistical camps which would indicate short term occupancy. This is 
consistent with evidence from within the site, except for the discrepancies implied by the 
shape, placement, and contents of Hearth #4-
Results from the excavations at the BSC site, though supplying substantial 
amounts of information concerning the use of the area by prehistoric people, fàils to 
account for the range of variability possible for such occupations. This is a resiilt of the 
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incomplete state of the site, a high percentage of the site destroyed and missing, and the 
incomplete picture as to how southwestern Montana was used by prehistoric peoples. 
In effect, what has been presented is only a glimpse of the big picture. 
Definitively I can only say that the BSC site was occupied periodically from 2230+/-40 
BP to 1330+/-40 BP as indicated by the carbon dating, that the people occupying the site 
used sheep and antelope, and they used a stone tool technology that was likely dominated 
by tool production with some core reduction on locally available quartzite cobbles. 
Perhaps the most important knowledge gained from the site is that in pockets of the 
mountainous landscape of the region there does exist the possibility of intact subsurface 
sites, and that those sites, if excavated, can fill some of the substantial gaps of our 
knowledge of that region concerning its prehistoric occupations. 
Black is correct in stating "that many current interpretations of mountain 
prehistory lean too heavily on frameworks established for lowland regions, without 
considering upland evidence on its own merits" (1991). It is likely true that many upland 
sites, such as those in southwestern Montana, suffer from compressed stratigr^hy, as 
well as low site visibility and rodent disturbances, which cloud the interpretive picture. 
But there is no evidence that all sites suffer such interpretive difficulties. It seems the 
battle has been forfeited before it has been fought. Of the 44 sites used in this thesis for 
quantitative analysis, only one, the BSC site, has been "put to the trowel" and looked at 
below the ground surface, and even there in only a very limited amount. Until such 
testing is applied, the picture will remain grossly incomplete. 
Swanson (1966) made the supposition that "if we assume that the Rocky 
Mountains was a homeland instead of a barrier between cultures and peoples, we arrive at 
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a new understanding of cultural relations in parts of Western North America." By betM" 
understanding this marginalized region, a more complete picture of the geographic 
regions it connects can be presented and the still real and ingrained notions of "cultural 
areas" first brought to life by Kroeber in 1939 can be put to rest. 
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Site 
Designation 
Eievation Site Size 
IMeters to 
Water 
#of 
iWateriai 
Types 
Silicates Quartzite Obsidian Basalt Diagnostics Faunal Tools Northing Easting 
Lithic 
Availability 
Site Group 
1024 6550 300 0 2 present present none none none present none 4944460 366420 local 3 
1027 7520 1 229 0 none none none none none none none 4955550 347500 none 1 
1080 7000 11500 0 4 present present present present present present present 4947000 365740 both 5 
1081 6880 8000 400 3 present present none present none none none 4947200 356760 none 6 
1159 6600 17500 0 4 present present present present present none present 4937850 367200 both 6 
1196 6600 13500 0 3 present present present none none present present 4958850 366100 both 3 
1204 7880 4800 1287 3 present present none present none none none 4958050 352000 local 6 
1205 8705 3750 476 4 present present present present present none present 4958880 352360 both 6 
1218 6560 150 50 0 none none none none none none none 4940100 356880 none 1 
1223 7800 36582 0 4 present present present present none present present 4950000 357500 both 4 
1240 6850 50 15 2 present present none none present none present 4948800 362140 local 3 
1245 8320 4226 10 2 none none present present none none none 4959600 349660 both 2 
1251 6800 56 92 1 present none none none none none none 4944640 364800 local 3 
1362 6920 450000 0 3 present present present none none present present 4952120 352400 both 8 
1629 6820 120 220 2 present present none none none none present 4943950 364700 local 3 
1633 7600 6000 10 3 present present none present none none present 4953120 364340 local 4 
1755 7040 1600 0 1 none none present none none none none 4934520 362160 non-local 1 
1766 6960 750 15 3 present present present none none none present 4936240 353000 both 3 
181 6680 250000 0 2 present present none none none present none 4948160 363780 local 8 
183 6960 6000 0 4 present present present present none present present 4952500 352200 both 6 
1860 6600 600 91 1 none present none none none none present 4941200 349660 local 3 
23 5750 2600 1707 3 present present none present none none present 4980800 349030 local 7 
25 5800 600 1372 2 present none oresent none none none none 4981000 348960 both 7 
27 5280 900 2011 2 present none present none none present present 4979800 349200 both 7 
417 7100 4047 92 1 present none none none none none present 4946860 352380 local 3 
418 7000 800 0 3 present none present none none none none 4950880 351600 both 3 
419 6480 14000 0 4 present present present present none present present 4944000 357000 both 6 
498 6560 7000 0 3 present present present none none present present 4970980 361960 both 3 
520 6960 2400 0 1 none present none none none none none 4948420 356000 local 3 
72 7000 4500 0 3 present present present none none present present 4953240 367960 both 3 
75 7120 10000 0 2 present none present none none none present 4952600 367320 both 3 
815 6820 40 8 2 none none present present none none present 4936280 367640 both 2 
879 6320 2400 10 3 present present present none none none present 4946380 360000 both 3 
880 6720 10000 0 4 present present present present present none present 4947000 353940 both 5 
885 6500 60 30 0 none none none none none none none 4944200 368160 none 1 
892 7480 40000 0 3 present present none present present present present 4948600 357300 local 4 
894 6780 35 0 0 none none none none none none none 4950600 363000 none 1 
895 6800 3 40 0 none none none none none none none 4950500 353060 none 1 
896 6750 2500 40 1 present present none none none none none 4949200 363600 local 3 
898 6680 3500 0 2 present none present none none none none 4947700 363600 both 3 
936 5680 1500 70 2 present present none none none none present 4982650 344900 local 3 
937 5720 2100 8 4 present oresent present present present none present 4982560 344800 both 6 
943 7240 10000 0 4 present present present present none none present 4944350 362900 both 6 
BSC 6360 27500 20 3 present present present none present present present 4946492 369963 both 3 
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